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Members of the Emergency Committee of Atomic Scientists at a meeting in Princeton, 
17 October. The Committee is considering means of raising $1,000,000 to conduct an edu- 
cational campaign on the social implications of our new knowledge of nuclear energy. 

Left to right, seated, Harold C. Urey, University of Chicago; Albert Einstein, Institute 
for Advanced Study; Selig Hecht, Columbia University; standing, Victor F. Weisskopf, 
M.I.T.; Leo S. Szilard, University of Chicago; Hans A. Bethe, Cornell University; Thorfin 
R. Hogness, University of Chicago, and Philip M. Morse, on leave from M.I.T. 











. Calorie Intake and Industrial Output 
; H. A. Kraut and E. A. Muller 























+ 
% 
y 


CASTALOY eekcances 


for UTILITY +» CONVENIENCE + ECONOMY 


‘*Castaloy’’ is the registered trade name of a than those made of cast iron or stamped steel— 

complete line of laboratory clamps, holders, sup- they do not rust—they resist corrosion—they 

ports and special devices which were designed by have distinctive mechanical features—they cos! 

Fisher to replace old-style laboratory hardware. less because they last longer—and they are a big 
Castaloy Laboratory Appliances are stronger improvement in appearance. 


Write to any of the Fisher plants shown below for a free copy of 1946 
revised catalog describing the 30 Castaloy Laboratory Appliances. 
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717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets 
2109 Locust St., St. Louis (3), Mo. New York (14), New York 
In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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Calorie Intake and Industrial Output 
H. A. Kraut and E. A. Muller 
Kaiser-Wilhelm-Institut fir Arbeitsphysiologie, Dortmund, Germany 
N THE FIELD OF THE PHYSIOLOGY of body during strict rest and those required for diges- 


nutrition the energetie side of metabolism had 

the primacy for many years. M. Rubner, R. 
Tigerstedt, F. G. Benedict, and others studied thor- 
oughly the calorie consumption of man in various 
kinds of activity. Afterwards, the interest in the 
energetic problems dropped, since it was not difficult 
to:produce enough ealories for the majority of men. 
Heavy work was reduced more and more by technical 
devices, and the progress of world economy and world 
trade made famines uncommon. Since in most parts 
of the world there was no ealorie problem, interest 
was directed to other fields of the physiology of nutri- 
tion, especially vitamins, 

This situation was entirely changed with the begin- 
ning of war, which induced a nutrition experiment of 
the widest range. It generally was possible to prevent 
the occurrence of avitaminoses with the help of scien- 
tiie knowledge. The requirements for calories, how- 
ever, could not be satisfied in many parts of the 
world. At the beginning of the war rations were 
graduated in order to economize as much as possible, 
this graduation becoming more and more elaborate as 
In the summer of 1943 rations in 
fermany had to be decreased far below the actual 


want inereased. 


requirements. A man without supplements could do 


little to adapt himself to the decreased rations. The 
worker with his extra allowance, however, could lower 
his calorie consumption by lowering his output and 
This 
situation in Germany provided an opportunity to 


restore the balanee between intake and output. 


study in many eases the connection between ealorie 
intake and industrial output. 

In the deseription of our observations the ealories 
contained in food are separated into two groups ac- 
The first group 


includes calories necessary for the metabolism of the 


cording to their role in metabolism. 


tion, which together amount to 1,600—1,800 calories 
per day according to size, weight, and food intake. 
The second group consists of work calories, needed for 
muscular activity of every kind. 

In 1942, 20 workmen, fed entirely by their factory, 
were occupied with the erection of an embankment 
inside the works. Their task was composed of dump- 
ing debris out of railway cars and changing the rails 
to advance the points of dumping. A measure of the 
work done was given by the number of tons of debris 
dumped per hour and man. At the beginning the 
workmen did not receive the rations for heavy work- 
ers. They had, besides their calories for resting 
metabolism, 820 work calories per day and dumped 
1.5 tons per hour. Our observations, resulis of which 
are given in Fig. 1, started after several months of 
work of this kind. Neither the workmen nor the per- 
sonnel charged with the supervision and inspection of 
the workers were informed about our investigations. 
Three weeks later the workmen received the rations for 
heavy workers except when difficulties in transport 
made this impossible. This resulted in unequal nutri- 
tion. The output of the workmen changed parallel 
to these enforeed variations in available work calories. 
After one year 2.2 tons per man and hour were 
dumped with an average of 1,300 work ealories. The 
body weight of the workers increased about 4 kg. 
during that year, proving that the capacity for work, 
given in the rations for heavy work, was not fully 
utilized. Since the termination of the embankment 
was urgent, the workers were promised cigarettes for 
greater production. At first, 2.5 tons per hour was 
the minimum production for which this premium was 
awarded; after several weeks the premium was gradu- 
ated, the maximum being given for 3 tons and later 


on even for 4 tons. This induced a considerable in- 


This paper came to us from the hands of Dr. David B. Dill, professor of industrial 


physiology, Harvard Graduate School of Business Administration. 


Dr. Dill met the authors 


in September 1945, while in Germany on a technical mission for the Quartermaster Corps, 
U.S. Army. The authors then had reecived permission from the British authorities to reopen 
their laboratory at Dortmund. The laboratory had functioned at Bad Ems and Dietz during 


the last year of the war. 
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crease of output, 3 tons soon being attained by nearly 
every man; after the last increase of the premium 
limit the average output reached 3.4 tons. The 
premium system lasted for the last half year of the 
embankment construction, during which time the 20 
workers lost, on the average, 3.5 kg. of weight. 

The result of these observations is clear. In the 
time without premiums production varied directly 
with available calories, yet the actual production dif- 
fered enough from the energy equivalent of the rations 
to allow an increase in body weight. With the award- 
ing of cigarette premiums the proportionality between 
output and available calories was lost at once. Output 
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Further experiments were conducted in Steeliwork 
in 1944. On our advice 400 extra calories per day 
were given to the workers living in a camp. Workiney 
occupied on a steam hammer thereby increased theip 
output 22 per cent, simultaneously increasing thy, 
body weight slightly. Sixteen other workers Were 
occupied on a 1,500-ton press, already being use( r 
its capacity; hence, the production of these workor 
could not increase, and in three months the poy 
weight increased from 67 kg. to.72.5 kg. on the ayer. 
age. 

The best example of the connection between nuty;. 
tion and output is given by the coal production of th 
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surpassed so much the range of calorie possibilities 
that the deficit had to be made up continuously from 
the very substance of the body. 

A second investigation was undertaken in 1943 with 
a group of 31 miners. These miners were 20-30 years 
of age when they started working as miners, and at 
the time of the study they had just finished their train- 
ing as “cutters.” During the training period a total 
of 2,800 calories, allowing 1,200 work calories per day, 
was given, securing a daily output of 7.0 tons of coal 
per man. They used, therefore, 170 work calories per 
ton. At our suggestion these workers received 400 
extra calories per day and thereby increased their daily 
output to 9.6 tons per man. Expending now 155 work 
calories per ton, they lost in six weeks, on the average, 
1.2 kg. of body weight. 
was then raised to 800. In consequence, the output 
increased a little (to 10 tons), and the body weight 
slowly returned to its original value. The actual re- 
quirement is, therefore, to be found between 155 and 
200 calories per ton. 


The number of extra calories 








Ruhr district during the war. In Fig. 2 are plotted 
the calories of the rations during the war and the 
output of the workers in the pits of the Ruhr coal 
mines from September 1939 to September 1944. The 
total calorie consumption of the miners working 1 
the pits before the war, depending on the job, varied 
from 3,600 to 4,800. In agreement with these figures 
the output of the first year of war was but little 
lower, the ration then being 4,200 ealories. From 


1,150 to 1,200 work calories were needed per ton 0 


coal mined. These needs cover the whole number 0 
miners employed underground and not merely cutters, 
as in our investigation of 1943. When in the course 
of the second year of war rations were eut somewhal, 
the output went down exactly as expeeted from the 
fall in available work ealories. The first major cut 
in rations, which occurred in April 1942, was not fol 
lowed immediately by a decreased output, as shown 1 
the two upper curves of Fig. 2. Instead, the workers 
in trying to keep up produetion, contributed ealories 
out of their body substanee. The lower curve, which 
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vOrks fame shows the calories available per ton of coal mined, fell 
day rapidly from April 1942 down to 900 calories per ton. 
kien Very soon, however, the curve rose and by autumn of 
theipfimm 1942 again exceeded 1,100 calories per ton. From the 
theip fmm summer of 1943 to the end of the observations in the 
Were qutumn of 1944 it was always between 1,150 and 1,200 
d afl calories, its original height. The production of a 
‘ker fmm single plant did not always show the connection with 
body the calorie supply because of the numerous troubles 
iver. ME caused by war. However, our review of the whole 
production of the Ruhr district demonstrates quite 
dearly that the fall of coal output during the war 
f them was primarily due to the cuts in rations. 
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masters, and engineers, all of whom are short about 
500 work ealories per day. Still more difficult is the 
situation of housewives, fed the basie ration but need- 
ing 800 work calories per day. 

As a result of our observations it is clear that every 
professional activity requires a fixed amount of 
ealories. No activity can be continuously greater than 
in accordance with the calorie intake; otherwise, loss 
of weight is induced, and this lowers the capacity, 
finally stopping work entirely. A regular control of 
body weight in industrial workers is, therefore, a good 
measure of their calorie supply. The output on vary- 
ing rations is unthinkingly adapted to the available 
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The Exactly the same observations have been made after work ealories by the worker himself, the body weight 


inf™ the war, during the resumption of work. Investiga- 
ied @™ tions of the calorie consumption of workers in bridge- 
res building works in Dortmund in the autumn of 1945 
‘le demonstrated that the work done was in accordance 
om with the rations provided. The allowances of 2,200 
of @™@ calories for men doing heavy work and 2,700 calories 
of for those doing the heaviest work permitted about 

half the amount of peacetime work. Bad as this result 

is from the point of view of production, it really 
at, ‘ouches the workman’s health only slightly. With his 
rations and extras he first satisfies his resting metabo- 

lism and the needs of his leisure hours. He does as 
I- much work with the rest as is actually possible. The 
in consumer of the basie ration of 1,500 ealories, how- 
rs, ‘ver, can barely keep up his resting metabolism. For 
es his leisure and professional work he is bound to use 
rh MM his body substance or secure illegal food. These con- 
ditions apply to clerks, assistant chemists, designers, 





being kept constant. 

Our results prove that rationing of food also means 
rationing of industrial production of a country. Con- 
trol of produetion is diverted from management to 
those responsible for food administration, who often 
Under 


existing conditions the job of one man often has to be 


cannot see the consequences of their decisions. 


done by two or three men with a higher total wage eost. 

There is a lack of knowledge about the work a man 
is able to do with the ealories available. Engineers 
appointed to fix the times for piece work and for job 
performance have calculated these times and the re- 
sulting flow of the manufacturing process under the 
Rationing 
makes these calculations as worthless as efficiency 


tables of an airplane motor with insufficient fuel. 


assumption of unlimited food supply. 


Today’s situation is, therefore, rightly paraphrased by 
] 


the sentence: Reconstruction is a probl 


> ys 
em Of calories. 











Penicillin Aerosol: Contribution of the Chemical Warfare 


Service to 


R. W. Hufferd, Colonel, CWS. (Res. ) ! 
Bradford, Pennsylvania 


N A SUMMARY OF CERTAIN CONTRIBU- 
TIONS of the Chemical Warfare Service to 
medicine, which appeared in Science (4), the 

role played by the Chemical Warfare Service in de- 
veloping penicillin aerosol therapy of the lungs is not 
mentioned. For the sake of historical interest which 
penicillin aerosol therapy now merits, it seems desir- 
able at this time to mention ‘certain facts connected 
with this subject. It is not generally known that the 
investigations leading to the use of penicillin aerosols 
in the therapy of lung infections were initiated, organ- 
ized, and developed in both preclinical and clinical 
phases by the Technical Division, Office of the Chief, 
Chemical Warfare Service. Since this type of therapy 
is perhaps the one medical procedure used most widely 
in everyday peacetime medicine as a result of the 
impetus given the subject by the Chemical Warfare 
Service, the historical aspects warrant recording in 
some detail. 


PRELIMINARY PHASE 


In the fall of 1942 it seemed desirable to me to take 
advantage of the experiences of a member of my staff, 
Lt. Col. H. A. Abramson (then Major), in the field of 
aerosol stabilization and therapy (1). He was in- 
strueted to carry forward his early work in the field 
and apply his experiences with low-pressure genera- 
tion of aerosols to certain phases of the general prob- 
lem, only two of which concern us in this presentation. 
These two phases were: (1) development of suitable 
nebulizers for use in the field for the aerosol therapy 
of chemical warfare casualties of the lungs, with par- 
ticular reference to relief of bronchial obstruction; 
and (2) development of methods for the treatment of 
secondary infections of the lungs following exposure 
to chemieal warfare agents of all types. 

At a meeting held in Washington in August 1942, 
in the Office of the Chief, Chemical Warfare Service, 
this program was discussed in detail and was shortly 
implemented (September 1942) by a direct contract 
from the Technical Division to the Long Island Bio- 
logieal Association, Cold Spring Harbor, New York. 
Support was given to this project by a grant from the 
Josiah Macy, Jr. Foundation to cover the more med- 
ical aspects of the investigation. The work of the 
Cold Spring Harbor group progressed favorably. On 
10 March 1943, a conference was called by the Tech- 


1The writer was chief of the Research Branch, Technical 
Division, OCCWS, at the time this project was initiated. 
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Medicine ] 
(6) 
those 1 
inhalec 
Thes 
nical Division at Edgewood Arsenal, Maryland, 9 Techni 
“Aerosol Therapy of Gas Casualties of the Respir. hecalls 
tory Tract.” At this meeting the feasibility of aero) The ( 
therapy of the lungs by antibiotics was discnssej Kabri¢ 
again, and tentative plans were drawn up to procee - 
with the experimental phase of penicillin aerogj Es al 
therapy of the lungs. As soon as technical problens sort t 
such as choice of nebulizers and particle-size distrihy. ordil 
tion during nebulization therapy, appeared to }p ’ sis 
solved, Lt. Col. Abramson directed the Cold Spring for TI 
Harbor investigators to begin the study of penicilliy 9) Ma 











aerosols in animal and man, with a view to utilizing 
this technique in the treatment of lung infections of 
all types. 

Thus, Bryson (5) gives credit to Abramson for the 
initiation of the penicillin aerosol therapy prograu, 
He states, in his report of the work done under con. 
tract with the Technical Division: 


tives L 
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Perhaps the most interesting aspect of the work has 


heen the development of penicillin mists for inhalation, (Divis 
We know that many serious lung infections are caused Ricen 
by bacteria susceptible to the action of penicillin ii > . 
appeared to our colleague, Major H. A. Abramson (M.(\), Chiet, 
that the introduction of penicillin directly to the site of the ch 
infection might give certain advantages over conventional Techn 
methods of administering the drug. Clinical studies at Mand th 
the College of Physicians & Surgeons in New York City Hi¥types 
and St. John’s Hospital in Brooklyn have confirmed the possib 
value of penicillin aerosols in the treatment of some kinds able. : 
of chronie and acute pulmonary disease. impor 
INTERMEDIATE PHASE puitab 
that 1 
Bryson, Sansome, and Laskin, of the Cold Spring or | 
Harbor Laboratory, reported their results on penicillit om 
aerosol to the Technical Division early in 1944. It ap- Raat 
peared that their results were of the greatest impor mith ¢ 
tanee. Their findings were as follows: a 
(1) Simple commercial nebulizers of the DeVilbis 7 
No. 40 type could be used to nebulize penicillin solt- 
tions, even in concentrations as higk as 200,00) 
Scan 





units /ce. 

(2) Penicillin was not reduced in poteney by the al! 
flow through the nebulizer. Oxygen, similarly, had 00 
deleterious effect. 

(3) Penicillin aerosols penetrated into the lungs 

(4) Penicillin from the aerosols diffused into the 
blood stream and could be recovered in the urine. 

(5) Appreciable amounts of penicillin were ! 
sorbed through the lungs. 


b- 
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) Concentrations of penicillin much higher than 
required for therapeutic efficacy could be safely 


(6 
those 
inhaled by man. 

These investigators were instructed by the Chief, 
Technical Division, to publish their findings at once 
pecause of the general importanee of their data (6). 
the Chief of the Technical Division, Brig. Gen. 
Kabrich, thereupon instructed Lt. Col. Abramson to 
organize and preside at a meeting of interested agen- 
sie and to have the Cold Spring Harbor group re- 
port their findings to these agencies so that proper 
ordination of interested research organizations could 
he made. This meeting, on “Generation of Aerosols 
for Therapy of the Respiratory Tract,” was held on 
2 May 1944 at Edgewood Arsenal, with representa- 
ives from the following organizations attending: Pro- 
fessional Service, Surgeon General’s Office; Preven- 
tive Medicine, Surgeon General’s Office; Bureau of 
Medicine and Surgery, U. S. Navy; Camp Detrick, 
Maryland; Office of the Air Surgeon; Chemical War- 
fere Laboratory, Ottawa, Canada; Medieal Director, 
Macy Foundation; Biological Laboratory, Cold Spring 
Harbor; Aerosol Laboratory, Columbia University 
(Division 10, NDRC); Medical Research Laboratory; 
Edgewood Arsenal; and Medical Division, Office of the 
Chief, Chemieal Warfare Service. 
the chairman, Lt. Col. Abramson, pointed out that the 


At this meeting 


Technical Division had, through its own researches 
and through the Biological Laboratory, found that two 
types of aerosol therapy of the respiratory tract were 
possible: (1) where low-quantity effects were desir- 


able, end (2) where high-quantity effects were more 


mportant. For the first part, it was pointed out that 
suitable commereial nebulizers had been studied and 
that further studies of nebulizers were in progress. 
For the seeond type, the ordinary atomizer, with a 
proper tip, could be used directly to the trachea and 
bronchi. After discussing the various items connected 
vith aerosol therapy of the lungs, the following action 
Was taken: “Study of penicillin aerosols will be under- 
taken at Columbia University in the Department of 


Scanning Science— 
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Medicine by Dr. Barach, with the support of the Macy 
Foundation, in cooperation with the Technical Divi- 
sion and the Cold Spring Harbor group/”’ 


CLINICAL PHASE 


Dr. Barach and his co-workers at Presbyterian Hos- 
pital, New York City, collaborated with the Technical 
Division and with the Biological Laboratory. Their 
paper (3), which was closely followed by that of 
Olsen (7) and others, showed (1) that experimental 
peritonitis in animals with penicillin-susceptible or- 
ganisms could be prevented or cured by penicillin 
aerosol, and (2) that penicillin aerosol could be ap- 
plied to many clinical entities without damage to the 
patients. 

In addition, evidence was presented which indicated 
that penicillin-suseceptible organisms would disappear 
from the sputum of certain types of nontubereulous 
lung infections. 

Other papers which appeared in 1945 have shown 
that penicillin aerosol therapy, as initiated and organ- 
ized by the Technical Division, its coordinating agen- 
cies, and collaborating groups, has become a standard 
and useful feature in medicine. While there is some 
controversy as far as technique and dosage are con- 
cerned, the outstanding fact is that it is now widely 
applied, especially in hospital practice to control sup- 
purative diseases of the lungs of all types. It is also 
being applied in addition to other antibioties, such as 
streptomycin (8) and hydrogen peroxide (2), in an 
attempt to improve the pathological processes due to 
the primary and secondary infections of tuberculosis. 
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Invitations have been sent for the opening of the new halls of eth- 
nology and vertebrate paleontology of the American Museum of Natural 
History, New York. The reception will be held from two to three 


o’clock on November 30. 


At midnight on November 15th the electric power generated at Niagara 
Falls was transmitted to Buffalo where it will be used to operate the trol- 


ley cars of the street railway. 








—27 November 1896 























Obituary 








Francis William Bergstrom 
1897-1946 


Francis William Bergstrom, professor of chemistry, 
died, following a brief illness, in the Stanford Univer- 
sity Hospital on 29 March 1946. 

Born in Bloomington, Indiana, on 10 January 1897, 
he went to Stanford with his parents in 1908, when 
his father was appointed professor of educational 
psychology at the University. He attended the Palo 
Alto sehools and entered Stanford University as a 
student in 1914, specializing in chemistry and allied 
engineering subjects. Receiving the A.B. degree in 
1918, he continued with graduate studies under the 
inspiration and guidance of the late Prof. E. C. 
Franklin. As a result of this work he was awarded 
the Ch.E. degree in 1919 and the Ph.D. in 1922. Then 
followed three years of postdoctorate studies with the 
aid of a National Research Council Fellowship in 
chemistry. This period was spent mainly at Clark 
and Brown Universities, where the young Dr. Berg- 
strom collaborated with Prof. Charles A. Kraus, who 
in turn had been one of Prof. Franklin’s first students 
at the University of Kansas. 

In 1925 Dr. Bergstrom was appointed instructor in 
the Chemistry Department of Stanford University. 
In due course of time he passed through the ranks of 
assistant and associate professor and in 1942 became 
a full professor. He was thus directly connected with 
the Stanford Chemistry Department as a student or 
faculty member for a total of 29 years. During 1934 
he was honored by a Guggenheim Fellowship award 
for study in Europe, and on this basis he spent about 
eight months abroad, mainly at Oxford and Heidelberg. 

Throughout his career Dr. Bergstrom was a most 
enthusiastie and industrious scientific investigator. He 
worked especially with nitrogen compounds, both of 
the inorganie and organie types. His numerous re- 
searches were characterized by great experimental 
skill and by clear and logical thinking. Approxi- 
mately 70 scientific papers, published in the most im- 
portant chemical journals, attest to his outstanding 
research abilities. Largely as a result of these accom- 
plishments he was appointed as an associate editor 
of the Journal of Organic Chemistry when this pub- 
lication was started in 1936 and continued in this 
eapacity until his death. During the period 1 July 
1943-1 January 1946 he also served as the responsible 
investigator and supervisor of an important project 
on antimalarial compounds, sponsored by the Com- 
mittee on Medical Research, OSRD. 
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Outstanding as his achievements as a scientist were 
it is as a pre-eminent teacher that Prof. Bergstroy 
will be especially remembered by his colleagues, by 
the hundreds of undergraduates that passed through 
his introductory courses in organic chemistry during 
more than two decades, and by the scores of graduatp 
students who gained knowledge and inspiration {fy 
chemical research under his guidance. 

GEORGE §, Parks 
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William Crowell Bray 
1879-1946 





Reiner 
William Crowell Bray, professor of chemistry at the fiyhich i 
University of California, died on 24 February 1946, 
A native of Wingham, Ontario, Canada, he was g 
graduate of the University of Toronto and in 195 
took his doctorate at the University of Leipzig, Ger. 
many. After five years on the faculty of Massachv. 
setts Institute of Technology, he became assistant pro- 
fessor of chemistry at the University of California in 
1912, attaining the professorship in 1918. 
During World War I he directed research at the 
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Experimental Station, American University, Wash-fimetabis 
ington, D. C., and in 1919 was associate director of Hiqeo-work 
the Fixed Nitrogen Research Laboratory. The follow-iMpenicilli 
ing year he returned to the University of California SiMthiols, a 
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Prof. Bray was a member of the National Academy 
of Sciences, the American Chemical Society, the Amer- 
ican Association for the Advancement of Science, the 
American Academy of Arts and Sciences, and the 
Electrochemical Society. Among his many outstand- 
ing scientific contributions the following are partic 
larly noteworthy: “The general relation between ¢ot- 
centration and the conductance of ionized solutions,’ 
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with C. A. Kraus; “Manganese dioxide as a catalys' J#t0 exert 
for the oxidation of carbon monoxide”; “A systell MiMeortex ¢ 
of qualitative analysis for the common elements,” wit! Mellin te 
A. A. Noyes; and a series of papers dealing with the jimpurit 
mechanism of oxidation-reduction reactions involvils 

hydrogen peroxide, iodine, bromine, and hydrazile 

He was the author of Qualitative analysis for the rar Cap 


elements, with A. A. Noyes, and A course im general 
chemistry, with W. M. Latimer. 

An able scientist and an inspiring teacher, Prof. 
Bray has exerted a profound influence on resear¢l 
and teaching in the field of inorganic chemistry. 

WENDELL M. Latin 


University of California, Berkeley 
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ack of Influence of Thiosulfate and 
Metabisulfite on the Antibiotic 
Activity of Penicillin 


CuiFrorRD S. LEONARD 


College of Medicine, University of Vermont 


Geiger and Conn (5) have reported that clavacin, 
bn antibiotie containing an unsaturated ketone group, 
:; inactivated 97 per cent or more by sodium thio- 
ulfate as well as by eysteine and thioglycollate. Peni- 
‘illic acid, also an unsaturated ketone, was not affected 
hy thiosulfate but was inactivated by the thiols. 
Reiner and Leonard (9) found that p-benzoquinone, 
vhich is highly toxie to trypanosomes, was detoxified 
by sodium thiosulfate and by sodium metabisulfite. 
\rsenoxides were not detoxified by sodium thiosulfate. 

Penicillin does not affect the course of Trypanosoma 
quiperdum infection in the rat,? yet oxophenarsine 
dramatically arrests such infection (10). 

It seemed of interest to observe whether ‘penicillin, 
whose strueture may contain two ketone groups, or a 
keto and an ineipient azlaetone structure (4), would 
be inactivated by sodium thiosulfate and by sodium 
metabisulfite.2 It has been shown by Cavallito and 
«-workers (1, 2) and by Chow and McKee (3) that 
enicillin is inaetivated by eysteine and certain other 
hiols, and the view has been advanced that penicillin 
attacks essential SH enzymes of microorganisms af- 
fected by it. If this action thus resembles the action 
i arsenicals postulated by Voegtlin, Dyer, and Leon- 
ard (10) and strongly supported by the work of 
eters and his eo-workers (7), it is difficult to see 
why a host toxicity similar to that of the arsenicals 
is not displayed by penicillin even in massive doses. 
Penicillin is, however, reported by Walker, et al. (11) 
(0 exert a toxie action when applied to the cerebral 
‘orlex of man and mammals. Early reports on peni- 
cilin toxieity are difficult to evaluate because of the 
impurity of the preparations employed. 


EXPERIMENTAL PROCEDURE 
Cup tests were made using a standard strain of 


‘Unpublished experiments of the author. 


acte micitlin contains a thiazolidine ring. The antibiotic 
lines 4 is not inherent in this structure, for other thiazoli- 
an tee Oe display antibiotic activity. We have tested by 
gh St, diethylrhodanine (5-diethyl-2-thioketo-4-thiazolidine) 
3 prous concentrations against Staphylococcus aureus and 
btpan gee cou _ There was no zone of inhibition of either 
of 1 sm. The diethylrhodanine was prepared by the method 


neonard (Meddelanden fran K. Vetensk. Nobelinst., 1921, 
» NO, iF 








Staph. aureus #209 as the test organism on nutrient 
agar at pH 7.° Pure sodium penicillin (Merck) was 
dissolved in sterile normal saline to make a dilution 
of 3 units/ec. and mixed 1:1 with various dilutions 
of sodium thiosulfate (Merck reagent) and of sodium 
metabisulfite (C.P., Baker). After standing at room 
temperature for one hour the mixtures were filled 
into the cups, 0.3 ce. each, hence .5 unit or 0.3 ug. of 
penicillin per cup. Control plates consisted of (1) a 
plate with various dilutions of penicillin and normal 
saline, (2) a plate of the dilutions of sodium thiosul- 
fate alone in saline, and (3) a plate of the various 
dilutions of sodium metabisulfite alone in saline. The 
dilutions of the tested substances were 1: 200, 1: 2,000, 
and 1: 20,000; hence the cups contained 3 mg., 0.3 mg., 
and 0.03 mg. of these sulfur compounds, respectively. 
After 18 hours ineubation at 37° C. the zones of in- 
hibition were measured (Table 1). 


TABLE 1 
DIAMETER OF ZONES OF INHIBITION 








Penicillin Controls 





D 0.1 


Units per cup 1 
20 15 10 8 


Diameter (mm.) 


ee eweeeese 





Dilutions of the Tested Sulfur Compound 
1:200 1:2,000 1:20,000 





Sodium thiosulfate alone (A). 
Sodium metabisulfite alone (B) 





Penicillin + A 15 mm. 15 mm. 15 mm. 
. unit 
Penicillin + B 15 mm. 15 mm. 15 mm. 
.) unit 
RESULTS 


At all concentrations tested sodium thiosulfate ex- 
erted no inhibitory action on Staph. aureus. Sodium 
metabisulfite likewise displayed no inhibitory action. 
Penicillin activity was not decreased by either com- 
pound. 

DISCUSSION 


Unlike elavacin and p-benzoquinone, penicillin is 
not inhibited in antibiotic activity by thiosulfate. Un- 
like p-benzoquinone, it is not inhibited by metabisulfite. 
In the inhibition of quinone by these reducing agents 
the present author held the view that this was simply 
an in vitro reduction of the quinone to the less toxic 
hydroquinone. Cavallito and co-workers (2) admit, 
in the ease of the action of thiols on pyocyanine, that 
this is an in vitro reduction of the antibiotic, for here 
the colored pyocyanine is deeolorized by the thiol. 


$I desire to thank C. Grubaugh, of our Bacteriology De- 
partment, for aid in these cup tests. 
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Is the action of the thiols on ketonie antibioties a 
simple in vitro reduction of the active keto- and lae- 
tone groups, thus inactivating the antibiotic? In vivo 
thiols of the host do not appear to inactivate penicillin. 
Does this necessarily mean that the attack upon the 
microorganisms is an attack upon specific sulfhydryl 
enzymes of the parasite affected, while there is little 
or no attack by some of the antibiotics, such as peni- 
cillin, on the essential SH enzymes of the mammalian 
host or of trypanosomes? Low concentrations of 
sodium thioglycollate accelerate the action of penicil- 
linase to inhibit penicillin action (12). The rapid 
urinary and biliary excretion of unaltered penicillin 
would indicate little or no cumulative binding of it by 
host cells (8), such as oceurs with arsenicals. The 
inactivation of penicillin by cysteine has been shown 
by Hirsh and O’Neil (6) to take place only in saline 
or on agar and not in the presence of broth or serum. 

The writer suggests that until it can be proven that 
penicillin binds to the SH groups of reduced bacterial 
protein, in proportion to the number of SH groups in 
such protein, after the manner in which Peters’ eol- 
leagues showed that As does so bind to kerateine (the 
reduction product of keratin), the actual point of 
attack of penicillin on microorganisms cannot defi- 
nitely be coneluded to be upon the thiols of the organ- 
ism. The inactivating, reducing agents may be simply 
reducing the antibiotics to inactive substances in vitro 
rather than removing them from combination with 
thiols of the microorganisms. The lack of host toxicity 
of penicillin (except at high concentration on brain 
cells) leads one to consider it possible that its attack 
may be upon an essential enzymatie process of bac- 
teria and spirochetes, which is not essential to the 
mammal or the trypanosome. 
“SH” enzyme? 

It would be interesting to know the oxidation-redue- 
tion potentials of penicillin and clavacin and their 
position with respect to the oxidation-reduction poten- 
tials of the eystine-cysteine system and other oxidative 
enzyme systems of the organism. Perhaps some of the 
ketonie antibiotics are at an E, level such that they 
ean be reduced by both thiosulfate and thiols, while 
others are at a level requiring the reduction potentials 
of certain thiols to cause their reduction. 

Apparently the ketonie antibioties ean be classified 
in two groups: (1) those which are inactivated by 
thiosulfate as well as by thiols, as are clavacin and 
p-benzoquinone, and (2) those unaffected by thio- 
sulfate but inactivated by certain thiols, as are peni- 
cillin and penieillie acid. 


Is this necessarily an 
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Protective Action of Desoxycorticosteron 
Acetate Against X-Ray-induced 
Liver Changes! 
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X-ray and radium radiations, besides producing total 
local effects, cause a general intoxication clinical 1,, 
known as “radiation sickness.” This intoxication j 
one of the limiting factors in the successful radiologi 
cal treatment of cancers, especially if the irradiatia 








X-ray 
of larger volumina of the body is required. Mang ‘se 


efforts have been made to control this condition, bu 500 

















“the list of remedies recommended for X-ray sicknes bond 
is noteworthy more for its length than for any bene Cy 
that it has provided for sufferers from this distressiy 
complaint” (7). This is largely due to the fact thi M=a 
no objective method for the evaluation of these ther Mier 
peuticals has so far been available. il we 
Data obtained during our previous “lethal dos bead 
studies with X-rays” (2) and especially some obse of a: 
vations concerning fatty changes in the livers 1 definite 
during these investigations (3) seem to offer posi ia.op 
bilities of a more objective approach to this proble betas 
Furthermore, the accumulated evidence indicate histolo 
that histamine-like substances, if not histamine its! ape 
cause the symptoms of radiation sickness (7) and als ial | 
the above-mentioned liver changes (3). } ae 
On the basis of the histamine theory of radiatitl studies 
effects (1), desoxyecorticosterone acetate las bed mudanc 
chosen in the present study for the evaluation oF sleron, 
usefulness as a remedy for radiation sickness. . Wek 
sterone is known to counteract histamine effects ("HM ya yi7, 


and has also been reeommended for the treatmet! ! No 
radiation sickness (8). 


2 We 
1 Aided by grants from the John and Mary R. Maril oe 
Foundation, New York, and the Schering Corporati’ ae 


Bloomfield, New Jersey. 
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Methods: Total body irradiation with X-rays was 
“rigmmeiven (0 white male mice. The doses were 500 and 
3,000. v/a in one exposure or in fractions of 100 r 
1Qfaily. The radiation factors were: 200 kv., 10 Ma., 
sc fo?s mm. Cut+10 mm. Al filters, 50-em. distance, 
b) x20 cm. field, 23.4 r/minute, HVL=0.75 mm. Cu. 


Med 
1 MMthe technie of exposure was the same as previously 
LU eRt eseribed (2). 

; Daily doses of 0.25 or 0.6 mg. desoxycorticosterone 
diol i A . 4 ° 
. cetate? (in oil) were administered subcutaneously six 

am 


vacilfimmtimes weekly. Total doses varying between 2.5 and 
Koulms,) mg. were given within 10 to 18 days. The effects 
on mortality rate, fat content of the liver, and radia- 


















1945 
tion changes in other organs were studied over a period 
“onl of 40 days. 
ng TABLE 1 
Irradiated animals 
M = 1.43 g¢=1.42 
r > Grading of fat 
vray x J Seah eee ae 
PY cose 0 rr = +++ animals 
100r 14 — 8 9 31 
j00rfrac. 8 1 2 5 3 19 
1.000 r 11 1 3 3 1 19 
1000rfraec. 7 2 4 6 1 20 
Total 40 4 17 23 5 89 


Irradiated and desoxycorticosterone-treated animals 
M = 0.50 o¢=1.01 





Grading of fat 





X-ray 0 


; a ee No. of 
Lange ose * ad tT t+ animals 
e ss es ee ee eae ial a 

, OU HOO r 21 1 3 2 a 28 
ad WO rfrae. 14 2 1 2 2 21 
anes 1,000 r 13 2 ] hi a 16 
nef l00Orfrac, 13 — 1 = = 14 

Total 61 5 6 5 2 79 


——— 





M=arithmetical mean =fat index; o=standard deviation. 


Microscopie seetions of livers stained with Sudan 
III were used for the assay of fat, and the following 
grading was applied: 0 = no sudanophile fat; + = traces 
of sudanophile fat; ++=inereased amount of fat with 
definite arrangement around central vessels ; +++ = con- 
siderable inerease in fat; ++++=fat making up an 
eutire lobule. For the quantitative evaluation of these 
histological changes the “fat index,” i.e. the arithmeti- 
cal mean of the various grades of sudanophile fat, was 
used, 

Results: The outstanding observation made in these 
‘tudies was a striking reduction in the amount of 
sudanophile fat in the irradiated and desoxycortico- 
Sterone-treated group of animals as compared with 
those receiving irradiation only. The data are sum- 
marized in Table 1. 

No striking difference in the radiation effeets on 


se Wish to express our gratitude to Dr. E. Henderson, 
with le Schering Corporation, for generously supplying us 
1 desoxycorticosterone acetate. 
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bone marrow and spleen was noticed between the ir- 
radiated and desoxycorticosterone-treated group and 
the solely irradiated controls. 

However, there was a slight decrease in the mortal- 
ity rate produced by the various doses of X-rays in 
favor of the desoxyeorticosterone-treated group. 

Further details will be given in a later publication. 

The protective action of desoxycorticosterone against 
X-ray-induced liver changes seems to be of interest 
from various points of view: (1) These results give 
experimental evaluation to, and support the clinical 
impression of, the value of desoxyeorticosterone in the 
treatment of radiation illness. They also seem to sup- 
port the histamine hypothesis of radiation effect. (2) 
The protective power of desoxycorticosterone against 
radiation effects in the liver appears of particular 
interest in the clinical application of radioactive sub- 
stances known to be selectively deposited in the liver. 
In utilizing this effect the clinical efficiency of radio- 
active substances in the treatment of leukemias and 
cancers may be improved. 
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Redox Potentials and Photoreduction 
by Chloroplast Granules 


S. ARONOFF! 
Chemistry Department, Fels Fund, University of 
Chicago 


The over-all reaction for photosynthesis, 
Light 
CO, + HOH —_——> (CH,0) +0,, (1) 

pigment- 

system 
is remarkable not so much for the apparent decom- 
position of water but for the ability of the system to 
utilize efficiently as poor an oxidant as CO,. Light 
may be used to effect the decomposition of water by 
inorganic sensitizers, eg. Hg, if the wave length 
is sufficiently short. Redox couples (as Cot? —>*, 
Cet — +8) with a favorable potential (E° greater 
than —1.23 volt) are able to oxidize water in the 
dark. The potential of CO,—-HCHO (formaldehyde) 
is +0.08 (8) and probably any “first product” of 
photosynthesis is of the order of +0.1 volt; that of 
Fet? —> +2 is — 0.771. 


1Present address: Radiation Laboratory, 


California, Berkeley. 
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It has long been known (2) that disintegrated leaves 
or isolated chloroplasts have lost the largest part (4) 
of their ability to assimilate CO, and evolve O,. How- 
ever, Hill (5) was able to show that, in the presence 
of ferric oxalate, isolated chloroplasts evolve oxygeti 
in considerable amounts (measured at first spectro- 
colorimetrically via Hb +O, —HbO,, and later mano- 
metrically) according to the reaction, 

4 Fe? +2 HOH — 4 Fe +4 H*+0,, (2) 


which, of course, bears some analogy to that of photo- 
synthesis. Further validation of the course of the 
reaction as following Equation (2) is afforded by 
recent work of Holt and French (6), where the reac- 
tion is followed titrimetrically (i.e. for H+). The 
analogy to photosynthesis was even more evident when 
Warburg and Liittgens (9) showed that chloroplasts 
were able to use o-benzoquinone as the oxidant, viz., 


O—H 
bax Jr 
2 | +2HOH > 2 | +0,, 
Pa rf ae \\ 
Y TK 
a (3) 


since the oxidant here is actually the hydrogen accep- 
tor.2. These authors point out that chloroplast gran- 
ules were also able to give the reaction. 

The similarity of Equations (2) and (3) suggests 
that a certain generality exists in the ability of the 
chlorophyll system to effect the decomposition of water 
with the aid of oxidants and light. We have added 
to this generality by showing that various types of 
quinones are able to serve as oxidants. The rates of 
evolution of oxygen with the various quinones are, 
however, a function of their redox potentials (Fig. 1). 
One might have expected that if the photochemical 
reaction could proceed at all, then it should proceed 
independently of the potential. That the reaction is 
potential dependent appears to indicate that under 
these circumstances this system is not as capable of 
preventing those back reactions which, in normal pho- 
tosynthesis, permit as poor an oxidant as CO, to be 
used to dissociate water. 

One should not construe from linear extrapolation 


2 One must note the experiments of Fan, et al. (3), who 
presented evidence that benzaldehyde, acetaldehyde, and 
nitrourea may be reduced by algae, in the absence of exter- 
nal COs, with the evolution of oxygen. The effects men- 
tioned therein are but slightly greater than those of respira- 
tion and therefore not as conclusive as the above-mentioned 
experiments. Furthermore, Boichenko (1) has noted not 
only evolution of oxygen (detected by oxidation of leuco 
dyes) but assimilation of COe (as noted by change in pH of 
medium) by chloroplasts. We have as yet been unable to 
duplicate these results manometrically, possibly due to in- 
sufficient experimental details. 
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of the data that oxidants with a couple lower thay 
— 0.05 are incapable of giving the reaction. The yaly, 
given in the figure are maximal, and deviation fy, 
linearity of the benzoquinone (as compared with 4}, 
naphthaquinones) may be due to the greater numba 
of runs available for the former rather than actuality 
The necessity for this manner of presentation aris 
from the relatively rapid inactivation of the mater; 
both Hill and Kumm and French (7) having note, 
half-life of about two hours. In agreement with tho 
authors we also found that different preparations (j 
our case, of market spinach) gave variable resyl, 
Material left overnight invariably lost almost 90 » 
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cent of its activity (with no accompanying spectro 
scopic change), and such granules were often i: 
eapable of yielding oxygen with anthraquinone sulfou- 
ate. It is thus possible that the material, at the 
moment of isolation, is capable of utilizing oxidants 
even in the plus-voltage range, but because of the 
length of time in preparation (about two hours) sul 
cient deterioration has occurred to prevent its exper 
mental verification. 

Experimental details and other pertinent data wi! 
be discussed in a later publication. 


Addendum. Additional work has shown that tle 
rates of oxygen liberation by the various quinones it 
not equally proportional to the light intensity. Wi! 
decreasing flux the poorer oxidants become relative! 
more efficient, until at one-third the intensity us! 
above (30,000 lux) the rates are actually reversed. 
Furthermore, at the maximal flux, practical saturati0! 
has been reached, the rate leveling off more rap! 
the poorer the oxidant. 


References 


1. BOICHENKO, BE. A. OC. R. Acad. Sci., U.R.S.S., 1943, 38, 


181. 








Al 
0 EWA! 


Direc 
Pron 
Paral 


epa rl 
} 


Att 
deserit 
(pregé 
In one 
is a t 
three 
the es 
jugan 
nuclea 
togam 
(2) fe 
Here, 
tion ¢ 
karyo 
of an 

Kai 
mecia 
the ¢ 
study 
an er 
joine 
plaee 
that 
mier 
third 
this 
con} 

as 1] 

the 
kary 
of ( 

to b 

M 

in t 

plas 


a 
Pub 








). 2p November 1946 


Ewart, A. J. J. Linnaean Soc., 1895, 21, 424; 1896, 31, 


Pr thay 503: HABERLANDT, G. Flora, 1888, 71, 291. 
. pay, C._S., STAUFFER, J. F., and UMBREIT, W. W. J. 
” Vallug gen. Physiol., 1943, 27, 15. 
nf prancK, J. Rev. mod. Phys., 1945, 17, 112. 

Ton " WiLL, R. Nature, Lond., 1989, 139, 881; Proc. roy. Soc., 
"ith th 1939, B127, 192-210. 


Hott, A. S., and FrencH, C. 8S. Arch. Biochem., 1946, 


nun 4 25. 
ier Ag J., and Frenca, C. S. Amer. J. Bot., 1945, 32, 
. ko 













tuality 
a tatimerR, W. M. The owidation states of the elements 
LAL Iseg and their potentials in aqueous solutions. New York : 


Prentice-Hall, 1938. P. 120. 
) WarsurG, O., and LOUTTGENS, W. 
* 161, 301. 


ateria| 
10ted Q 
h thegg 


NS (ip 


Naturwiss., 1944, 32, 


Nirect Observation of the Transfer of 
Pronuclei in Living Conjugants of 
Paramecium bursaria' 
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Marine Biological Laboratory, Woods Hole 


i * Massachusetts 
40 
4 . 
) At the present time three sexual processes have been 
03K" described for Paramecium in which three micronuclear 


(pregamie) divisions lead to synkaryon formation. 
In one, called conjugation (cross-fertilization), there 
Hs a temporary union of two individuals involving 
three micronuclear divisions, nuclear exchange, and 
the establishment of a new synkaryon in each econ- 
jugant. Thus, a sine qua non of conjugation is 
nuclear exchange. The second process, ealled au- 
togamy (self-fertilization), was described by Diller 
(2) for P. aurelia as oceurring in single animals only. 
Here, three mieronuclear divisions lead to the forma- 
tion of gametie nuclei which fuse and form a syn- 
karyon in the single animal without the cooperation 
of another individual. 

Earlier investigators used killed and stained para- 
mecia for their cytological studies. Beginning in 1936 
the author approached the problem of cytological 
study of nuelear behavior in joined paramecia with 
an entirely new method. Studies were made on living 
joned pairs of paramecia which were isolated and 
placed in a precision microcompression chamber so 
that direet observations could be made under the 
This method led to the discovery of a 
third and new sexual process ealled cytogamy. In 





mierc scope. 


ho 
.. his process, the three pregamie divisions occur as in 
a conjugation, but, instead of a transfer of pronuclei 
a ’s in true conjugation, the pronuclei remain within 
7 the confines of each joined individual and a syn- 
Mg Keryon is formed in each (8). The classical accounts 
. f°! conjugation wherein nuclear exchange is supposed 
€ 'o be a constant feature were questioned. 
diy More recently, a rather lively interest has developed 
in the problems of exchange of pronuelei and cyto- 
plasm during the eonjugation process. On the gen- 
38, ‘Aided by a grant from the Committee on Research and 


Publication, Temple University. 
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eral problem papers have appeared giving cytologic, 
genetic, and serologic evidence of the transfer of pro- 
nuclei or cytoplasm or both during conjugation. 
Chen (1), using fixed and stained preparations of 
P. bursaria presents cytological evidence of pronuclear 
transfer. In addition, he reports some cases in which 
the two pronuclei remain in the same conjugant and 
fuse to form a synkaryon (eytogamy). Sonneborn 
(7) presents genetic evidence to show that there is 
nuclear and cytoplasmic transfer in P. aurelia during 
conjugation, and he also shows genetie evidence for 
eytogamy. He reports that the transfer of cytoplasm 
is crudely measured by the extent of the time interval 
between separation of conjugants at their anterior 
ends and separation at their paroral cones. If the 
interval is less than 34 minutes, exchange of cytoplasm 
is not detected, regardless of what races were crossed, 
but when the interval is 20 minutes or more, “eyto- 
plasmic factor” is invariably transferred. Further, 
he reports that exchange of eytoplasm at conjugation 
never occurs in crosses in certain races (although 
nuclei are exchanged in.these crosses) but does oceur 
in others. Concerning nuclear exchange, Sonneborn 
(6) reported that there is a definite temperature fac- 
tor involved in cross-fertilization and some indication 
that ealeium increases the frequency of it and that 
sodium decreases it. Harrison and Fowler (4) pre- 
sent serologic evidence of cytoplasmic interchange 
during conjugation of P. bursaria. They believe that 
the antigen involved in the reaction is very largely, 
if not exclusively, cytoplasmic in character and that 
there is an extensive interchange of cytoplasm. 

In view of what has been done thus far, it was 
thought desirable to study the conjugation process 
in the living condition in an effort to obtain informa- 
tion on nuclear and cytoplasmic behavior and deter- 
mine the time relationships involved. From a large 
number of races of five different species of Para- 
mecium, two races of P. bursaria, of opposite mating 
type, seemed pre-eminently suited for direet observa- 
tion on living conjugants when placed in the micro- 
One race, BY, is composed of 
large green specimens due to the presence of zoo- 
chlorellae, while the other race, 255 (kindly supplied 
by Dr. J. A. Harrison), consists of smaller paramecia 
which are colorless because of the complete absence 
of zoochlorellae. At any time or in any stage one is 
able to identify the members of each race in the eon- 
jugation process. The mating reaction is mueh like 
that reported for this species by Jennings (5). Here 
the organisms begin showing a feeble mating reaction 
at 4:45 A.M. at 25° C., concomitant with the ap- 
pearance of daylight. The reaction gradually in- 
creases in intensity until at 8:00 A.M. it is strong 


compression chamber. 
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and continues so through the noon hour. The in- 
tensity of the reaction gradually decreases after 1: 30 
P.M., becoming feeble again at approximately 4: 30 
P.M. For this study, single joined pairs were isolated 
as soon as formed and then placed in the microcom- 
pression chamber for observation. 

In conjugation the three pregamie divisions occur 
as follows at 25° C.: completion of first division, ap- 
proximately 14 hours after mating; eompletion of 
second division, an hour after the first; the third 
division, involving exchange of pronuclei and syn- 
gamy, 16-18 hours after mating. One can see that 
the micronuclear product, which remains near the 
paroral region after the first and second divisions, 
generally is the one destined to undergo a succeeding 
division. The one farthest from that region degener- 
ates. The dividing spindle of the third pregamie divi- 
sion is seen to arrange itself at nearly right angles 
to the long axis of the conjugant and press against 
the membrane at the point of erossing. It takes 
about 20 minutes for the migratory pole of the spindle 
to pass from one conjugant to the other. Cyelosis in 
each conjugant is slower than usual, and crystals are 
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seen to bunch themselves around the dividing sping). MMheir W¢ 

After syngamy, the three amphinuclear (metagamig) echnolo 
divisions are completed, respectively, as follows: the The tl 
first, approximately 20 hours after mating; the gu filmntists’ 
ond, 22 hours; and the third, 24 hours. Conjuganis fimmEducatic 
frequently are seen completing the third amphinueley fillmeld at : 
division at the time of separation 24 hours after ma. Moom of 
ing. All of the time relationships given here Wor Mil™particip 
recorded at a temperature of 25° C. and differ widely ihe Scie 
from those of Hamburger (3). Temperature js Mm AAAS f 
important factor regarding the length of time the ap; Hyember: 
mals remain joined together in the process. 
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News and Notes 











The recently organized Emergency Committee of 
Atomic Scientists of which Albert Einstein is presi- 
dent and Harold C. Urey is vice president, met on 17 
November in Princeton, New Jersey, to devise means 
of raising a $1,000,000 educational fund to aid in en- 
the public on the social implications of 
nuclear energy. The Committee has announced six 
objectives of the educational campaign and various 
members of the committee and others are available to 
speak on these points in various parts of the country. 
_ The six statements of fact follow: 


hghtening 


1) Atomie bombs can now be made cheaply and in large 
number. They will become more destructive. 

2) There is no military defense against atomic bombs 
and none is to be expected. 

3) Other nations can rediscover our secret processes by 
themselves. 

4) Preparedness against atomic war is futile, and if 
attempted, will ruin the structure of our social order. 

5) If war breaks out, atomic bombs will be used, and 
they will surely destroy our civilization. 

6) There is no solution to this problem except inter- 
national control of atomic energy and ultimately, the 
elimination of war. 


Aside from Prof. Einstein and Dr. Urey, the other 


y 
oy 


-may share their experiences and opinions. 


It is noteworthy that in no case was a visible trans. Specis 
fer of eytoplasm or of zoochlorellae observed during Science 
the conjugation of these mating types. Kcientis 

his Ass 
References ind it 
. CHen, T. T. Proc. nat. Acad. Sci., 1940, 26, 241. yf the . 
2. DILLerR, W. F. J. Morphol., 1936, 59, 11. . 
3. HamBuRGER, C. Arch. Protistenk., 1904, 4, 199. 0 guide 
4. PERIOOR, J. A., and Fow ier, E. H. Science, 1945, 109, 
¢é. 
5. JENNINGS, H. S. Genetics, 1939, 24, 202. About 
6. SONNEBORN, T. M. Anat. Rec., 1941, 81, 66. rij 
7. SONNEBORN, T. M. Proc. nat. Acad. Sci., 1943, 29, 329: iffo 
Anat. Rec., 1944, 89, 49. cjientist 
8. WICHTERMAN, R. J. Morphol., 1940, 66, 423. ’ 4 
Dakota 
ras for 
Leste: 
Animal 
ory, he 
ate cu 
; ee i eeds F 
members of the Committee are: Selig Hecht, Columbia ; F 
ae ? : s prof 
University; Victor F. Weisskopf, Massachusetts In- 
stitute of Technology; Leo S. Szilard, University of i ¢. H 
Chicago; Hans A. Bethe, Cornell University; Thorfn gitar 
R. Hogness, University of Chicago; Philip M. Morse, gReven' 


on leave from Massachusetts Institute of Technology, HR" - 
and Linus Pauling, University of California. onneet 
sanitar 















A Committee on a Junior Scientists’ Assembly, with FBssociat 
Morris Meister, president of the National Association 
of Science Teachers, as chairman, has recently been 
appointed by the AAAS. This Committee is work- 
ing to bring together young scientists who are sill 
in the midst of their scientific training. so that they 
The As- 
sembly of Junior Scientists was planned in realizi- 
tion of the increasing importance of the role of young 
scientists. Many young persons during the war wer? 
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taken directly from their studies and placed on in 3 
portant research teams where they assumed great Tt a 
sponsibility. Most of these young men and womel te 
have now returned to school and are in a position 0 Phen 
look back at their recent secondary studies and evi’ 7 36 
uate them for teachers and for science-minded high i" Bic 
school pupils. They are also looking ahead towarl J Arth 
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heir work as scientists in a period of unparalleled 
bechnological advancement. 

The theme for the first meeting of the Junior Sci- 
tists’ Assembly is: “The Young Scientist Looks at 
Education and at His Work.” This meeting will be 
eld at 2:30 P.M. on 27 December, in the Lobby Ball- 
vom of the Bradford Hotel, Boston. Those invited to 
articipate in the panel discussion include winners of 
he Science Talent Search, honorary members of the 
4\AS from the Junior Academies of Sciences, former 
members of science clubs, and individuals whose initial 
progress 1n scientific work has been outstanding. 
Special effort is being made to call the attention of 
cence teachers and all scientists to the first Junior 
cientists’ Assembly. The Committee plans to make 
his Assembly a special feature of AAAS meetings, 
md it is interested in the cooperation of members 
nf the Association who feel that it is their concern 
o guide the future of youth in science. 


About People 


(liford C. Volkerding has been named associate soil 


Beientist and assistant dean of agriculture at the North 


Dakota Agricultural College, Fargo. Dr. Volkerding 


yas formerly employed by the Du Pont Company. 


Lester R. Aronson, assistant curator, Department of 
Animal Behavior, American Museum of Natural His- 
ory, has been appointed acting chairman and asso- 


ate curator of the Department. Dr. Aronson suc- 


peeds Frank A. Beach, who received an appointment 


s professor of psychology at Yale University. 


(. H. Connell, recently a lieutenant colonel in the 
anitary Corps, AUS, is now with the Department of 
Preventive Medicine and Publie Health, University of 
fexas Medical Branch, Galveston. Dr. Connell was 
onnected with the Department of Municipal and 
banitary Engineering, A. and M. College of Texas, as 
ssociate professor prior to his military activity. 


Vernon D. Tate, director of the Division of Photo- 
’aphie Archives and Research of the National 
Archives, Washington, has been appointed librarian 
{the Massachusetts Institute of Technology, John E. 
burchard, director of libraries, announced on 26 Octo- 
kr. Dr. Tate will take active charge next July when 
‘liam N. Seaver, librarian since 1925, retires. Since 
#38 Dr. Tate has been editor of the Journal of Docu- 
entary Reproduction. 


E. M. Hildebrand, formerly plant pathologist, Re- 
tarch Department of the Food Machinery Corpora- 
ton, Dunedin, Florida, has recently joined the staff 
‘Texas A. and M. College as associate professor in 
te Biology Department. 


Arthur H. Compton, chaneellor of Washington Uni- 
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versity, St. Louis, and W. Albert Noyes, chairman of 
the University of Rochester Chemistry Department 
and president of the American Chemical Society, are 
attending the first general conference of UNESCO, 
which opened in Paris on 19 November. Dr. Noyes 
was appointed by the State Department as scientific 
adviser, and Dr. Compton is one of the voting dele- 
gates. 


Visitors From Abroad 


Marcel Riesz, of the Lunds Universitets Matematiska 
Institution, Lund, Sweden, has accepted an invitation 
as visiting lecturer at the University of Chieago for 
the winter and spring quarters, 2 January to 13 June 
1947. He expects to offer a course on hyperbolic dif- 
ferential equations (wave equations) during the winter 
quarter. Professor Riesz will also organize a seminar 
during his term of residence, according to Marshall 
H. Stone, chairman of the Department of Mathematies. 


Sir Lionel Whitby, Regius professor of physic, Uni- 
versity of Cambridge, spoke on “Chemotherapy Yes- 
terday and Today” at the Institute of Medicine of 
Chicago on 18 November. 


Paulo Borges, pathological and anatomical labora- 
tory, University of Minas Gerais, Belo Horizante, 
Brazil, is working at the Roscoe B. Jackson Memorial 
Laboratory, Bar Harbor, Maine, under a fellowship 
from the Institute of International Education. 


Announcements 


The Lasker Awards for two types of outstanding 
service in mental hygiene have been conferred on W. 
Horsley Gantt, Phipps Psychiatrie Clinie, Johns Hop- 
kins School of Medicine; Rev. D. R. Sharpe, president 
of the Ohio Mental Hygiene Association; and Walter 
Lerch, reporter on the Cleveland Press. The presenta- 
tions were made at the annual luncheon meeting of the 
National Committee for Mental Hygiene in the Hotel 
Pennsylvania, New York City, on 31 October. 

One award of $500, for experimental investigation 
into behavior deviation, was presented to Dr. Gantt by 
James R. Angell, vice-president of the Committee and 
publie service counsellor of the National Broadeasting 
Company. Jules Masserman, of the Division of Psy- 
chiatry, University of Chicago, received honorable 
mention. 

The other award of $500, for efforts to improve 
hospital care for mental patients, was conferred 
jointly on Dr. Sharpe and Mr. Lerch by Samuel W. 
Hamilton, adviser, Mental Hygiene Division, U. S. 
Public Health Service, and president of the American 
Albert Deutsch, feature 
writer on PM, received honorable mention. 


The Lasker Award of $1,000, established in 1944 by 


Psychiatrie Association. 
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the Albert and Mary Lasker Foundation, is given 
annually through the Committee for meritorious ser- 
vice and significant contributions to the promotion of 
mental health and the increase of public understanding 
of mental hygiene. Each year the award is made for 
distinguished service in some special aspect of the 
field of mental hygiene which is of current significance. 

The first award, given in 1944, was for mental hy- 
giene work related to the war. Col. William C. 
Menninger, chief consultant in neuropsychiatry, Office 
of The Surgeon General, U. S. Army, received the 
award for work done to enhance the mental health of 
men and women of the armed services while in the 
service and during the period of rehabilitation. In 
1945 the award was conferred jointly on John Raw- 
lings Rees, consultant in psychiatry to the Directorate 
of Psychiatry of the British Army, and Maj. Gen. 
G. Brock Chisholm, Deputy Minister of National 
Health, Federal Department of National Health and 
Welfare, Canada, for outstanding service in re- 
habilitation. 


NRC News 


Merck and Company has made an appropriation of 
$100,000 to the National Research Council to support 
a new series of fellowships. It is the purpose of these 
fellowships to give special training and experience to 
young men and women who have demonstrated marked 
ability in research in chemical or biological science and 
wish to broaden their fields of investigational activity. 

Qualifications of applicants: The Merck Fellowships 
are open only to citizens of the United States. Appli- 
cants must produce evidence of training in chemistry 
or biology equivalent to that represented by the degree 
of Ph.D., and of unusual talent for experimental 
research. 

Fields of study: All fields of chemistry and biology, 
including the preclinical medical sciences, are open to 
applicants for Merck Fellowships. Recognizing that 
many scientifie problems in these fields are of such 
complexity that a thorough grasp of more than one 
discipline is required for satisfactory approach toward 
their solution, the Merck Fellowship Board will give 
special consideration to those applicants who wish to 
supplement mastery in one field by becoming com- 
petent in another. It is hoped that the capacity for 
deeper understanding thus acquired may result in new 
knowledge of the identity and character of cellular 
processes and concerning the action of chemical sub- 
stances upon them. 

Conditions of appointment: The fellowships will be 
awarded at annual meetings of the Merck Fellowship 
Board. To receive consideration at the next meeting, 
applications must be filed on or before 15 January 
1947. Applicants may subsequently be requested to 
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appear before the Board for personal interview: jy 
such cases, traveling expenses will be provided by the 
Board. Fellowship appointments are subject to {i 
condition that after they have been accepted by the 
applicants, neither place nor general program of wo, 
shall be changed without the consent of the Boay 
Unless otherwise arranged tenure will begin on 1 Jyh 
1947; the initial appointment will be for a term ¢ 
one year, renewable for a second and in exceptiong| 
eases for a third. 


research 
Merck Fellows will be required to devote their enti. * “ 
time to research and advanced courses of study. jz possess 
weeks annually will be allowed for vacation. ecent p 
Grants: The annual stipends, whieh will be deter.MMMM)<hed. 
mined in every ease by the Merck Fellowship BoariM® Jy ad 
will be in the range of $2,500 to $5,000. An allov-iMjwship 
ance for necessary travel will be available, and willows! 
amount of $500 or more will be provided annually tf\ationa 













the institution to which each Fellow is assigned. 
Location of work: The fellowship awards are made 

to individuals for study and researeh in this county 

or abroad. The institution in which the Fellow works, 
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and the persons under whom he works, shall be ap-fouly to 
proved by the Board. Fellows will be encouraged tor more 
undertake their fellowship work in institutions othefigery an 
than those in which their original training was securedfMis desig: 
Reports: From time to time, as the Board may deg researel: 
termine, the persons under whose direction a Fellow Moi part: 
working may be asked to report concerning his or hemi orthe 
progress. Before retiring, all Fellows will be requir A ser 
to submit to the Board for record a brief report off establis! 
the principal results of their research and fellowshipgo! Ane 
experience. with a 
Publication: It is understood that results of worl dinical 
carried out by a Fellow shall be available to the publi diseiphir 
through accepted scientific channels, without resinegy ust he 
tion. The publication of the results of an investiga one OF 1 
tion made during the tenure of the fellowship shoul resident 
include a statement indicating that the author is @™m The } 
Merck Fellow in the Natural Sciences under the %: under ! 
tional Research Council. If publieations resulting vor | 
from work under a fellowship appear, the’ author! ships), 
expected to furnish ten reprints of each paper to tq "cs, | 
Chairman of the Merck Fellowship Board of the “i Fello 
tional Research Council. eal Fe] 
Members of the Merck Fellowship Board are: 4 ; to 
N. Richards, chairman, University of Pennsylvatti a = 
George W. Beadle, California Institute of Technolog ® te 
Hans T. Clarke, Columbia University; George 0 al 
Curme, Jr., Carbide and Carbon Chemicals Corpo" amy 
tion; René J. Dubos, Rockefeller Institute for Med “ ne 
ical Research; The Chairman, National Research Col! : - 
ULEVE 


cil, ex officio. Requests for application blanks 0 fo | 
iti i ; the weeCOMeE 
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ferck Fellowship Board, National Research Council, 
10] Constitution Avenue, Washington 25, D. C. 


Fellowships in the Medical Sciences, similar to those 
‘the ich have been administered by the Medical Fellow- 
OME}ip Board of the National Research Couneil since 
tn 922, will again be available for the year 1947-48. 
Jul these fellowships, supported by grants from The 
l {fpockefeller Foundation to the NRC, are designed to 
Onl ovide opportunities for training and experience in 
research in all branches of medical science. They are 
iti open to citizens of the United States or Canada who 
Si possess an M.D. or Ph.D. degree, and are intended for 
recent graduates who are not yet professionally estab- 
‘ler ished. 
ard, In addition to these fellowships, the Medical Fel- 
loW-Mmlowship Board administers two groups of research 
| ai fellowships, made available through a grant from the 
y to National Foundation for Infantile Paralysis, Ine. The 
frst group, open to applicants who hold either the 
Ph.D. or M.D. degree, is for the purpose of providing 
opportunities for special training and experience in 
the study of filtrable viruses. The second group, open 
ouly to graduates in medicine who have completed one 








or more years of hospital experience in clinical sur- 
gery and are planning a career in orthopedic surgery, 
is designed to provide opportunities for training and 
research in those basie medical seiences which will be 
of particular value in furthering progress in the field 
of orthopedie surgery. 

A series of fellowships in anesthesiology has been 
established through a grant from the American Society 
of Anesthesiologists. These fellowships are offered 
with a view to fostering a closer union between the 
clinical practice of anesthesiology and the fundamental 
disciplines on which anesthesia rests. Applicants 
ust hold the M.D. degree and must have completed 
ole Or more years of hospital experience as intern or 
resident. 

The Medical Fellowship Board of the NRC has also 
under its jurisdiction a number of fellowships of 
internal (Welch Fellow- 
ships), virus diseases, orthopedie surgery, and pedi- 


senior grade in medicine 
atries, for individuals of proven research ability. 
Fellows will be appointed at a meeting of the Med- 
ical Fellowship Board early in March 1947. Applica- 
tions to reeeive consideration at this meeting must be 
tiled on or before 1 January. Appointments may be- 
gin on any date determined by the Board. 
0) For further particulars concerning these fellowships, 
, address the Seeretary of the Medical Fellowship Board, 
JMma National Research Council, 2101 Constitution Avenue, 
Mae Vashington 25, D. C. 
| Eleven separate agencies at Harvard University have 
become concerned in instruction, demonstration, or re- 
‘earch in the botanical field during the last 70 years. 
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Nine of these agencies were created by endowments 
designated for specific objectives. To insure adequate 
furtherance of these objectives and at the same time 
to attain greater efficiency in integration and in ad- 
ministration from the point of view of the future wel- 
fare of botany as a whole, two new administrative and 
budgetary areas have been created. One of these, 
designated “Institute for Research in General Plant 
Morphology,” includes the Gray Herbarium and Li- 
brary, the Farlow Library and Herbarium, the Her- 
barium and Library of the Arnold Arboretum, and the 
collections, libraries, and herbaria of the Botanical 
Museum. It is concerned with research in taxonomy, 
phytogeography, paleobotany, mycology, comparative 
anatomy, developmental morphology, and certain as- 
pects of economic botany. A new, centrally located 
building will be erected in close proximity to the Bio- 
logical Laboratories to house these at present widely 
scattered herbaria, libraries, and collections. The see- 
ond area, designated “Institute for Research in Ex- 
perimental and Applied Botany,” includes the Arnold 
Arboretum, the Bussey Institution, the Cabot Founda- 
tion, the Harvard Forest, and the Atkins Garden and 
Research Laboratory in Cuba. It is concerned with 
research in plant geneties, plant physiology, horticul- 
ture, silviculture, and various aspects of economic 
botany. Other activities will develop as funds permit. 

To ensure adequate consideration of the future wel- 
fare of botany as'a whole and its development in rela- 
tionship to other biological disciplines, the chairmen 
of the two areal research bodies, the director of the 
Museum of Comparative Zoology, the chairman of the 
Department of Biology, and the director of the Bio- 
logical Laboratories have been constituted as a Bio- 
logical Council under the chairmanship of the provost 
of the University. All major deliberations and recom- 
mendations regarding botanieal, zoological, and other 
biological matters will be referred to this body. 

The reorganization of botanical activities has thus 
far involved the following administrative appoint- 
ments: Institute for Research in General Plant Mor- 
phology—chairman, Irving W. Bailey; vice-chairman, 
Hugh M. Raup, and ad interim supervisor of the 
Herbarium and Library of the Arnold Arboretum, 
Ivan M. Johnston; Institute for Research in Experi- 
mental and Applied Botany—chairman, Paul C. Man- 
gelsdorf; vice-chairman, Kenneth V. Thimann; ad 
interim director, Arnold Arboretum, and supervisor, 
Bussey Institution, Karl Sax; director, Harvard For- 
est, Hugh M. Raup; and direetor, Atkins Garden and 
Research Laboratory, Arthur G. Kevorkian (see Sei- 
ence, 1946, 104, 204). With the retirement of Elmer 
D. Merrill from administrative responsibilities at the 
age of 70, the post of administrator of Botanical Col- 
leetions has been abolished. 
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Design for an Impact Decelerator! 


Howarp R. BrerMAN, Cor. (MC), USNR 
Naval Medical Research Institute, Bethesda, Maryland 


In an attempt to study the characteristics of forces 
imposed upon the human in an aircraft crash, an 
apparatus was constructed to deliver a known impact 
foree of a given duration and direction to an indi- 
vidual. At the moment of impact in an aireraft crash 
the individual in the plane is thrown against the re- 
straining shoulder straps and seat belt. A similar 
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Crash injury investigation setup, No. 1 series 


effect can be obtained if the individual is held in a 
seat by shoulder straps and seat belt and, at a given 
time, these are suddenly jerked back against the body. 

1 The apparatus was constructed by the Taylor Model Basin, 
Carderock, Maryland, through the authority and aid of the 


following: Capt. H. E. Saunders, USN, technical director ; 
Cdr. G. L. Smith, USN (Ret.) ; R. T. McGoldrick, S. F. Vane, 


J. S. Boyle, and L. A. Lofgren. The strain-gage recording 
elements were developed and kept_in operation by i... 
Anderson and J. P. Hendrican. Their help is gratefully 


acknowledged. 
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The magnitude and duration of the foree alloy » 

estimate to be made of the acceleration of the 

straining harness which that force produces, yy 

impact force is transmitted to the individual throyg 

the harness. 
APPARATUS 


The apparatus consists of a scaffold arrangemey 
upon which an aircraft seat is mounted horizontal 
(Fig. 1, A). The seat support is so constructed ¢, 
it may be rotated about the center of gravity of th 
individual on the seat (B). The seat may be fix 
in any given position by four set screws (C; see aly 
Fig. 2) and by a long lever arm from the fulerumt 
a cross bar. Regular pilot seats in current use my 
be mounted on this seat support, and the individu 
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Fic. 2. <A three-quarter view of the seat from above ant 
forward; wood dummy secured in seat by shoulder straps 
and seat belt. The cubic metal block to the left supports the 
bar which allows longitudinal rotation of the seat. Tie 
hole in this block contains one of the four set screws 


- p te varlol 
secure the seat in desired position. 


the st 
is strapped in the seat with the regulation type 0M pacts 
shoulder harness and lap safety belt (Fig. 2). Tj the b 
straps and the belt secure forward to a single quick {i pad 
release mechanism (D; see also Fig. 2) and are joisell porte 
behind in a single union at a clevis (E; also Fig. 3) whicl 


This clevis distributes the weight uniformly to “4g pit 1s 


shoulder straps and the lap safety belt if the length “gM plate 
the straps is adjusted correctly. Below the clevis 4 the n 
steel bar is attached, surrounded by a block gage 00" 
posed of six SR-4 wire strain gages? (F), Immet! 
2An element consisting of an arrangement of fine wire rh 
which is attached to a surface so that compression 0F o and : 
sion of that surface will change the resistance and thence! ' 
current passing through the wire. ree 
{ 
weig 










} 


>) November 1946 


ely below the strain-gage bar is a shear block accom- 


nodating shear plates of different thicknesses. Di- 





Fic. 3. View below the seat from the side, illustrating 
the attachment of the shoulder harness and seat belt to the 
devis and suspension of shear block and rod. The strain 
gages are beneath the black tape between the clevis and the 
shear block. The long cross bar to help fix the seat in posi- 
tion is seen in the background. The headrest for the subject 
is up and to the left. 
rectly below the shear-plate mechanism a 56-inch steel 
rod (H) is suspended from the male shear elevis, and 
a fixed arresting plate (load rod head, I) is secured 
to the bottom of the rod. A pan which supports the 
weights runs on this rod (J) and may be lifted to 
various heights along the rod and dropped against 


the steel arresting plate (Fig. 4). This produces im 


2¢ OME pacts of various magnitudes of given duration. On 
Tha sh > . ° . . : 
[VE the bottom of the pan is a eireular, }-inch-thick, felt 


wick MM pad (K). The head of the subject is usually sup- 
ine ported in the horizontal position by a headrest (M), 
The bottom of the 
) HEE pit is filled wtih sand (N) to eatch the rod, arresting 
th MM plate, and weight as they fall free from the rest of 


1: . . 
which is separate from the seat. 


vis ‘te mechanism after the plate is sheared. 

“ 

ned OPERATION 

wit rhe subject is placed in the chair and the strap 
¢ eM “2d shoulder harness adjusted about him in their cor- 


rect position. A light load is then applied, and the 
VW . Li 
WEIS hI 


gut allowed to hang on the individual so that he 
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ean adjust the shoulder straps and seat belt for com- 
fort. A trained subject soon learns that impact forces 





Fic. 4. 
the top of the pan permits lifting the heavy weights by a 


Lateral view of pan and sand pit. The eye at 


pulley system. The stool to the left is used to rest the pan 
and slack off the weight on the subject between drops. 


can be withstood more easily if the force is taken up 
equally by the shoulder straps and the seat belt. The 


JVVVV\ 


aed 


neni el 





Fic. 5. Recording of the block strain gage. The initial 
high peak does not indicate forces being applied to the sub- 
ject. It is probably due to forces set up in the linkage of 
the metal parts to which the belts and straps attach. The 
secondary section of the curve represents an impact force 
upon the subject of 936 pounds. The impact is completed in 
70 milliseconds. A 60 cycle second wave is used for timing. 


rod, the arresting plate and the pan (even without 
weight) should be supported below when a drop is 
not immediately anticipated. Since this assembly 
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weighs 56 pounds, it will soon tire the individual if 
he must support it even for short periods. After all 
recording devices have been standardized and eali- 
brated and the individual is ready for the drop, the 
rod is swung free of its support and the pan is lifted 
to its predetermined height, bearing the desired 
weight. At a given signal the recording apparatus 
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ric, 6. A simultaneous recording of three beam gages 
placed in various positions under the shoulder straps. Tim- 
ing lines indicate intervals of 1/60 second. These curves 
show both the magnitude and the duration of forces being 
exerted on the subject upon areas in contact with the gages. 
The peak force in each case is as follows: (1) 151 pounds, 
(2) 120 pounds, and (3) 134 pounds. 
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is set in motion, and the weight is dropped. The 
individual experiences a sudden application of force 
to his body, transmitted through the shoulder straps 
and the seat belt. 

The impulse detected by the strain-gage mechanism 
is amplified electrically and recorded with a string 
galvanometer. The total foree applied to the rod is 
measured by the block gage (Fig. 5). This group of 
strain gages permits a reliable estimate of the forees 
delivered and averages the amount of stretch in the 


steel bar. The force applied to the body at shoulder 
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straps and seat belt may be recorded separ 
any point on the belt or strap by inserting beam-type 
strain gages at the desired location. Examples of these 
recordings are shown in Fig. 6. The total force and 
the forces exerted at positions beneath the restrainino 
harness may be recorded simultaneously (Fig. 7) . 

The seat may be rotated about an axis in the 


ately at 


hori- 
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Fig. 7. A simultaneous recording of two beam gages 
(Curves 1 and 3) and the block gage (Curve 2). The shape 
of these curves depends upon the position of the strain gage 
and the type of recording element used. The peak force in- 
dicated in each case is as follows: (1) 57 pounds, (2) 718 
pounds, and (3) 166 pounds. 


zontal plane. This permits a simulation of erashes in 
a nose-down or nose-up position. The shear-plate 
mechanism serves as a protection against unantic- 
pated large loads being dropped on the subject inad- 
vertently. It also permits the application of a single 
impact load to the subject without continued oscilla- 
tion or bouncing. The duration of the impact may 
be increased by placing various types of soft male- 
rial such as putty, felt, or rubber on the plate. Dur 
ing the drop of heavy weights from high distances 
it is wise to have the head supported free and flexib!y 
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pease Of the large amount of jarring. Frequently 
ihe neck will be flexed forward to an extreme position 
+ the head is supported firmly behind. 


LIMITATIONS OF THE IMPACT DECELERATOR 


(ne serious objection to this apparatus is that the 
vat belt does not strike the individual in exactly the 
me area as it may in an aireraft accident. A set 
of side-arm rollers which are attached to the seat 
lows the seat belt to simulate more closely its posi- 
on in the aireraft (Fig. 1). ‘However, in this type 
of seat the rollers and side arms absorb 60-70 per 
wnt of the applied foree, so that the weights which 
are dropped on the individual must be increased ac- 
wrdingly to obtain the same impaet force as is deliv- 
ered with the original type of seat. 

Another objection is that the vascular system of an 
individual in position in this apparatus may behave 
quite differently on impact than if he were sitting 
upright. This influences responses such as blood pres- 
sre and pulse rate immediately following impact. 
The horizontal position also displaces the viscera pos- 
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teriorly and superiorly. Visceral movement is more 
restricted during impacts in this device than it would 
be in an actual aireraft crash. It must be stressed 
that the straps, and not the individual, are accelerated. 
This simplifies observations by electronic and photo- 
graphie devices during the impaet. 

The trained subject soon learns to brace himself for 
impact loads and develops his own technie for taking 
the simulated crashes. Some individuals tense all 
muscle groups for the impact, while others relax. It 
is undoubtedly true that some of the force of the 
impact is absorbed during an actual crash by the legs 
and thighs extended against the rudder pedals. Such 
an opportunity is not present in this apparatus. 


Addendum. Since the submission of this paper for 
publication, studies of controlled aireraft crashes have 
shown the duration of deceleration of dummies re- 
strained with the regulation restraining harness to 
vary from 55 to 90 milliseconds. This enhances the 
usefulness of the impact decelerator for continued 
investigations in aviation safety. 
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Suggestions Regarding Principles Acting in the 

Use of the Bantu Divining Basket 

Throughout the Bantu tribes in Africa the divining 
basket plays an important part in the life of the people. 
In times of concern and anxiety over illness, the absence 
of relatives, or adverse agricultural and economic condi- 
tions, the services of the diviner are sought. He is an 
important figure in the community and has learned his 
The divin- 


ing basket is a woven basket containing 40-80 articles 


art while a young man from an older diviner. 
aid covered by a lid. The articles can be described as 
fetishes, images, and objects having symbolic representa- 
tion, such as a wounded man, a pregnant woman, ete. 
For example, the basket usually contains: a duiker horn, 
the wide open end at the base signifying ‘mouth’ (‘‘a 
xolding mouth,’’ ‘‘one who talks too much,’’ ete.); a 
piece of organie tissue representing the placenta; white 
thalk, meaning innocence; a turtle bone, signifying a 
patriarch of the family; a piece of stone worn smooth by 
tulning water, which means that the patient is being 
‘orn down by one pain or trial after another. The 
liviner shakes the basket in such a way as to manipulate 
aly article to the top of the pile. He then prophesies 
ftom the basis of the article at the top of the basket. 
On many occasions the diviner makes a prophecy which 
8 fulfilled, 

It is suggested that two factors are important in the 
‘ueeess of the diviner. One is that he is conversant with 


the situation from local gossip and his position in the 
This is recognized by his clientele, who fre- 
quently seek the services of a diviner from another vil- 


village. 


lage, fearing that their local diviner may manipulate the 
fetishes so as to render a course of action favorable to 
his personal interests or the interests of his vested group. 

The second suggestion is that the diviner uses the ob- 
jects in the basket as a projection test, comparable to 
Rorschach’s Psychodiagnostie Plates. Although he does 
not insist that his client discuss each object brought to 
the top of the basket, he has been observed to watch his 
subject closely, apparently for any responses, verbal and 
nonverbal. It has been noticed that in the absence of a 
response to a certain object the diviner will shake the 
basket again, bringing a different article to the surface. 
It seems reasonable to presume that over years of experi- 
ence, working in a specific society, the diviner has learned 
empirically the characteristics of responses which are 
related to different types of individuals under various 
stresses. By observing facial responses, bodily gestures, 
any exclamations or remarks, and reaction times, he could 
appraise the individual from these projections, and with 
a knowledge of local situations he could render a decision 
which would be more likely to be adequate than if chance 
alone were the only factor operating. 

This hypothesis has been advanced to attempt to relate 


an important phase of Bantu life, which on first atten- 
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tion might seem to have supernatural connotations, to 
psychological tests in the field of perception and apper- 
ception, such as the Rorschach Technique and the Har- 
vard Thematic Apperception Test. 

JOHN M. PARKER 
School of Hygiene, University of Toronto 


Meteor Trails on the Moon 

in Science (1946, 104, 448) there is a letter from 
James Bartlett, Jr., explaining his concept of what N,. J. 
Giddings, of Riverside, California, saw and described as 
‘‘flashes streaking across the moon.’’ I should like to 
discuss briefly Mr. Bartlett’s explanation and show not 
only that it is contradictory to simple facts that can be 
secured by careful observation of the new moon at twi- 
light, but that his statement that the meteorite trails 
would be visible only with the dark surface of the moon 
as a background is quite in error. 

First, the new moon, if observed 
found to show, up to the fifth or sixth day, the usual 
‘‘earth shine’’ phenomenon; the side that is not directly 
illuminated by the sun is not entirely dark, but reflects 
secondarily light that has first been reflected from the 
earth. Thus, the ‘‘dark’’ portion of the moon is actu- 
ally lighter than the surrounding sky, and if meteor trails 
were visible against the ‘‘earth shine’’ illuminated dise, 
they 
darker sky. 

Accordingly, Mr. Bartlett’s statement that the meteor 
trails ‘‘would be visible for just that portion of their 
path which had the dark side as its background’’ is 
thought to be quite in error, as the ‘‘dark side’’ of the 
moon is at least no darker than any other nearby part 
of the sky and is usually somewhat lighter due to ‘‘ earth 
shine.’’ Thus, a meteor would, in theory at least, be no 
more visible over the moon’s darkened dise than elsewhere 
in the sky and would possibly be less so, if of a very 


sarefully, will be 


certainly could be seen against the surrounding 


faint magnitude. 
Whatever might be the true explanation of Giddings’ 
observation, I feel Mr. Bartlett’s theory, although in- 


genious, is fundamentally unsound. 
FRANK L, TABRAH 


Biack River Falls, Wisconsin 


The communication from James C. Bartlett, Jr., con- 
cerning the projection of meteor trails on the moon 
(Science, 1946, 104, 448) reopens the fascinating pos- 
sibility originally observed and reported by N. J. Gid- 
dings (Science, 1946, 104, 146). 

However fascinating the original observation was, the 
reasoning followed by Bartlett is even more amazing. 
He says, in substance, that meteors entering the earth’s 
atmosphere would not have been seen against the bright 
sky but, erossing the dark surface of the moon, would 
be visible. 

How is this dark surface of the moon to shine darkly 
through the scattered atmospheric light which comprises 
the sky? Is this some new and visible manifestation of 
the ‘‘ black light’’ we so often see headlined in the popu- 
lar press? Bringing the dark portion of the crescent 
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moon to this side of the sky so that it can be darker th (11) 
° > Z al] 
the sky reminds one of the pictures of the hornéq Moo shows § 
with star embraced therein. Bain of 
Records of previous observations of lunar flashes Woul (12) 
J 


hat he 
ra dien 


be timely, as well as a written, brief, and ‘‘courteoys dig 
counting’’ by the authority first consulted by Gidding 
¢ 5 


JOEL MANN Marne nucle 
Key West High School, Key West, Florida } 
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On the Concepts of Mitosis Fdeterl 
A lag exists between our concepts of mitosis as taugh siltatio! 
at the elementary and graduate levels and the picture (14) 
it has emerged in the last decade. The average biologismmegions 
thinks of nucleolus and chromosomes as lying free ay (15) 
unoriented in the karyolymph and of the metaphase plat tituent 
as the product of forces of attraction and repulsion )ejninent 
tween chromosomes and central bodies operating in di prom 
more or less uniform field. is may 
For 10 years I have been analyzing the movements of (1) I 
nuclear chromatin in relation to the topography ax slomert 
movements of the cytoplasmic elements in the Tass con 
hopper follicle and onion-root tip meristem. Several in les 
portant features have come to light: 11945) 
(1) The centromere, and often the telomere regions lasm ¢: 
maintain association with the nuclear membrane through ii 
out the interphase or ‘‘resting’’ condition. lor in 
(2) The nuclear membrane plays a role in the forma cine 
tion of the metaphase plate, which becomes a rough pro 9) 


jection in one plane of the relative positions occupied by 
, ADT ar 


rl 


chromosomes at prometaphase. 

(3) Heterochromatic regions are for the most part 
associated with the nuclear and nucleolar men 
Chromatin in the condensed state tends to 
In fact, chromatin af 


those 
branes. 
associated with these membranes. 
all its levels of integration seems to be associated wit! 
the surfaces of structures of which it forms a part. 








We may now superimpose upon the above the following 


established facts and current assumptions: onglea 
(4) The chromosomes in the interphase of rapidly erows 
dividing cells maintain their telophase polarity. [Even 1 ingtor 
longer interphases, where the chromosomes shift positiougM tion, j 
considerably, this polarity is never wholly lost. of A, 
(5) The nucleolus is typically borne on definite loci of $5.00. 
definite chromosomes. This i 
(6) The centromere, telomere, and nucleolus-orgagioluming 
ing regions are usually heterochromatic. Conversely, thas gee 
bulk of heterochromatin is located in these regiO@iButure ; 
Centromere and telomere concentrations are know! “MMe foy, 
chromocenters. Being f 
(7) Centromeres and telomeres have many propertie utroduc 


Part | 
heal da’ 


pulping 


in common. 

(8) These regions are sensitive to external conditiol’s 

(9) They are frequently associated with concentratio 
of cytoplasmic bodies. 

(10) In many plant cells (e.g. Alliwm) they retlet 
cell polarity. The larger, usually more numerous P!™ 
imal chromocenters are on the nuclear membrane in the 
region of the active division pole, and the smaller, Ie 
numerous distal chromocenters are located at the 
posite, less active pole. 
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(11) The region just outside the nuclear membrane 


hows greater oxidation activity and higher concentra- 


jon OF V1 
{ 12) Cytogenetic evidence from translocations suggests 
at heterochromatin and centromere regions exert a 
madient of effect along the chromosome, manifest both 
% jueleic acid disturbances and genetic effects. 


hose nueleie acid. 


46 


13) The heterochromatic regions are thought to con- 
ait nonspecific polygenes, more or less cumulative and 
indeterminate in their effects, as opposed to the specific, 
tational oligogenes of euchromatin. 

(14) The heterochromatic regions are thought to be 
gions of nucleie acid synthesis. 

(15) The constituents of nucleic acid are also con- 
situents of the O/R-phosphorylation mechanisms pre- 
minently concerned with energy metabolism. 


From a synthesis of these facts, the following hypothe- 
is may be derived: 

(1) Heterochromatin as substance and the centromeres, 
eomeres, and nuecleogenie regions as loci, are in some 
ay concerned with transfers of energy and/or substance 
ross the nuclear and nucleolar membranes. Painter 
(1945) suggests a heterochromatin — nucleolus —> cyto- 
asm cycle; I believe the circuit (a) may include other 
meats than the ribose = desoxyribose cycle and (b) 
may, in some eases, proceed in the reverse direction. 
Heterochromatin would thus be ‘‘ liaison chromatin.’’ 

2) From their behavior and topography chromosomes 
bppear to be lines of transfer of energy and/or sub- 
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stance traversing the distances between the heterochro- 
matie junctions. 

(3) The metaphase period of maximum chromatin con- 
densation with its minimum of surface area may also be 
specialized for energy transfer. In view of (11), (14), 
and (15) above, the transactions may be those concerned 
with energy metabolism. Such function may be the com- 
mon denominator of all pyenotic chromosomes and e¢hro- 
mosome regions. 

(4) The nonspecific, quantitatively indeterminate poly- 
genes of heterochromatin may be nothing more than 
effective concentrations of the constituents of nucleic acid 
participating in energy metabolism. 

(5) The strategic location and direct participation of 
heterochromatin in energy metabolism would explain 
many of its properties and functions, especially its con- 
nections with cytoplasmic metabolism, and its apparent 
pacemaking role in neoplasia and variegation. 

In short, the various forms which chromatin assumes, 
and the changes which it undergoes in the mitotic cyele, 
may be a shifting series of pathways along which trans- 
fers of energy and substance are taking place between 
chromosomes and karyolymph and between nucleus and 
cytoplasm, 

The topography of the cell would thus be visible reflee- 
tion of its function as an energy transformer. 

The above thesis, expanded into a more detailed hy- 
pothesis, will appear elsewhere at a future date. 

LEON VANDERLYN 
Biological Abstracts, University of Pennsylvania 




















ongleaf pine: its use, ecology, regeneration, protection, 
growth, and management. W.G. Wahlenberg. Wash- 
ington, D, C.: Charles Lathrop Pack Forestry Founda- 
tion, in cooperation with the Forest Service, U. S. Dept. 
of Agriculture, 1946. Pp. xxii+429. (Illustrated.) 
$5.00. 


this is a concise and elearly presented synthesis of the 
umnous empirical and fundamental information that 
‘s accumulated through years of research on the silvi- 


ture and management of one of America’s most valu- 
hle 


forest trees. It should be of great service to prac- 


ing foresters, scientists, students, and teachers. The 
“troduction elearly defines the longleaf pine problems. 
Part [ gives a well-illustrated summarization of tech- 
heal data on resources, commercial uses, and wood and 


“pilg properties of the species. Major economic uses 
fe haval stores, piles, poles, posts, ties, mine timbers, 


Mier, and pulpwood. Less than half of the volume of 


a Was utilized until the pulp mills began converting 
“tops into paper. In seeond-growth forests, the species 
B | 


“ng gradually replaced by slash pine in the coastal 


AUS, 


Part IL covers the ecology of the species, including 
such items as site, climate, soil moisture, and soil fer- 
tility. An entire chapter is devoted to the much-dis- 
cussed role of fire in regeneration. The author cautiously 
concludes that fire is advantageous in five of six condi- 
tions that prevent successful natural regeneration. 

Part III is a very fine assemblage of information re- 
lating to the role of seed production, soil fertility, seed- 
ling development, and seedbeds in natural and artificial 
regeneration. Again the author recognizes the essen- 
tiality of fire for regeneration. The importance of leav- 
ing seed trees on cutover areas is stressed. 

Part IV evaluates the damage and losses caused by fire, 
Damage from insects and 
and 


insects, animals, and climate. 
disease can be minimized by improvement cuttings 
thinnings. Chapter 8 is devoted to an analysis of the 
fire situation in the longleaf pine region, including be- 
havior of fires, effects of fire on stands, mortality, fire 
control, and protective burning. The author concludes 
that periodic, controlled burning is advantageous. Un- 
controlled burning may and height 
growth by approximately 20 per cent. 


reduce diameter 
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Part V discusses briefly the management of longleaf 
pine forests for naval stores and timber production. The 
chapter on naval stores is authoritative and up to date, 
and considers such items as chipping methods, effects of 
fire and weather on gum yields, and chemical stimulation. 
Treating freshly cut streaks with 60-per cent sulfuric 
acid should increase gum yields by 60 per cent or more. 
The management system recommended is clear cutting 
with seed trees scattered or in groups. 

In addition to the text, the volume contains 11 ap- 
pendices, a 12-page glossary, a bibliography of 637 cita- 
tions, 48 plates, and 74 figures. 

L. W. R. JAcKSON 
School of Forestry, University of Georgia 


Insect microbiology: an account of the microbes asso- 
ciated with insects and ticks with special reference to 
the biologic relationships involved. Edward A. Stein- 
haus. Ithaca, N. Y.: Comstock Publishing Co., 1946. 
Pp. x + 763. (Illustrated.) $7.75. 


For a long time there has been need for a real evalua- 
tion and synthesis of the literature dealing with the 
microbes of insects and Acarina. Various groups of spe- 
cialists have concerned themselves with one or another 
of the groups of these microbes, but the literature was 
so widely scattered that few of the specialists could be- 
come familiar with it. Systematic bacteriologists and 
protozoologists have studied microorganisms from insects 
but have usually been interested primarily in the micro- 
organisms themselves. Economic entomologists have been 
interested in microbes which produce disease in insects 
because of the economic importance of agents that reduce 
the numbers of either beneficial or harmful insects. 
Again the medical entomologists, plant and animal pa- 
thologists, and medical and veterinary scientists have 
been concerned with that large group of microbes pro- 
dueing disease in plants and animals for which arthro- 
pods (insects, ticks, and mites) act as transmitting 
agents. These latter groups usually become concerned 
entirely with either the microbe or the arthropod, but 
few individuals develop a strong interest in the relation- 
ships between them. 

Dr. Steinhaus’ book represents an attempt to evaluate 
this widely scattered and heterogeneous literature (of 
over 1,600 references). The book may properly be called 
an introduction to a new science—the science treating of 
the interrelationships of arthropods and their associated 
microorganisms, including the extracellular bacteria, the 
intracellular bacterium-like and rickettsia-like symbiotes, 
rickettsiae, yeasts, fungi, viruses, spirochetes, and proto- 
zoa (but not the nematodes). Considerable attention is 
given to the associations known as mutualisms, thus 
bringing to the attention of students of parasitism those 
interrelations which probably are vastly older than the 
parasitic relationships and an understanding of which 
will undoubtedly throw light on the latter. The bac- 
terium-like and rickettsia-like symbiotes which have es- 
tablished such very close relations with their hosts’ tis- 
sues and life cycles that they have often been mistaken 
for organelles and organs of the host are described at 
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some length. They grade imperceptibly into forms gin 
ilar in appearance, which apparently do little or no hary 
to their arthropod hosts but which may produce dead] 
disease in the vertebrate hosts. A chapter is devoted 
the protozoa in termites, which have much interest froy 
the standpoint of the evolutionary and physiologic aspect 
of the mutualisms existing between them. The natuy 
and acquired immunity of insects to microbes js dis 
cussed in a separate chapter, and the principles jjj, 
trated are related to vertebrate immunology. 
The book should do much toward stimulating inves 
gators to enter this new and interesting field of styq, 
Chay G, Hy 





University of Chicago 
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Apes, giants and man. Franz Weidenreich. Chicag 
Univ. Chicago Press, 1946. Pp. vii + 122. (Il 
trated.) $2.50. 
Since the discovery of the first Pithecanthropus sku] ; 

1891-92 and the first Sinanthropus skull in 1929 my 

additional material has come to hand—so much, in fae 

that apparently Weidenreich feels that we must be pr 
pared to reorient our thinking about man’s early eyo! 
tionary history. 

Perhaps the most startling conclusion offered by Weit 
enreich is that ‘‘giants may be directly ancestral 

man.’’ As the bases for this assertion there are (1 

three giant molars found by Von Koenigswald in a Hon 

Kong apothecary shop and termed by him Giganit 

pithecus blacki (although Weidenreich says they a 

hominid); (2) a mandibular fragment found by Vo 

Koenigswald at Sangiran, Java, and called by li 

Meganthropus paleojavanicus; and (3) a skull found } 

Von Koenigswald, also at Sangiran, called by Weide 

reich Pithecanthropus robustus. It is Weidenreich’s fee 

ing that these three are, more or less in order as givel 
in linear relationship to the Pithecanthropus erectus 

Sinanthropus pekinensis group, who, in turn, are ance 

tral to Homo sapiens. 
Weidenreich affirms vigorously that the nomenclaturi 

plethora is not to be construed in terms of the Linnaei 
binomial taxonomic system. The names are, for the mos 
part, merely ‘‘Latinizations’’ of descriptive and/or pli 
names. Indeed, the author is prepared to admit th 
Pithecanthropus erectus and Sinanthropus pekinensis 3 
true hominids, referable to the genus Homo. 
The book also contains chapters on the classificatid 
of modern races and on the phylogeny of brachyeraty. 

Weidenreich has done human paleontology a yeol 
service in thus presenting his views. It is no evaluatid 
of him, but rather of the material, when we suggest the 

the lineal arrangement of all the above-named fossils . 

that they are in a direct line to Homo sapiens) 18 

assumption that rests upon certain dentocranial chi 

acters known to be quite variable. The possibility ‘ 
relationship is one thing, the probability another. 
would wish for a better knowledge of the range of va 

ation before we write Q.E.D. 
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